Cyclic GMP regulates free cytosolic calcium in the pancreatic acinar cell.
The present studies were performed in order to measure the effects of cyclic GMP (cGMP) on the regulation of free cytosolic calcium [( Ca2+]i) in the pancreatic acinar cell. In guinea pig dispersed pancreatic acini the findings demonstrated that the Ca2+ ionophore, Br A23187, caused a sustained increase in [Ca2+]i in the presence of 3 mM CaCl2 in the media and a transient 20 fold rise in cellular cGMP followed by a sustained 3-4 fold rise in cellular cGMP. Increasing cellular cGMP with nitroprusside, hydroxylamine or dibutyryl cGMP had no effect on resting [Ca2+]i. However, these agents attenuated the increase in [Ca2+]i resulting from Br A23187-induced Ca2+ influx. Nitroprusside also attenuated the carbachol-induced sustained rise in [Ca2+]i that resulted from Ca2+ influx. The nitroprusside effect on carbachol-stimulated acini occurred without decreasing Ca2+ influx across the plasma membrane or alteration in the mobilization of Ca2+ from the intracellular agonist-sensitive pool. Inhibition of the increase in cellular cGMP caused by Br A23187 by the guanylate cyclase inhibitor, 6-anilino-5,8-quinolinedione (LY83583), resulted in augmentation of the increase in [Ca2+]i. This augmentation was reversed with dibutyryl cGMP. These results indicated that cGMP regulated [Ca2+]i in the pancreatic acinar cell. The mechanism involves the removal of Ca2+ from the cytoplasm.